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DETAILED ACTION 

In regard to applicant's preliminary amendment, claims 1-223 have been 
respectfully canceled. 

Claim Objections 

Claims 225, 228 and 236 are objected to because of the following informalities: 
Claims 225 and 228 recite the limitation "said predetermined number times". There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 236 recites the limitation "the wavelength of sound frequency". There is 
insufficient antecedent basis for this limitation in the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 229, 230 and 235 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The term "substantially" in each claim is a relative term, which renders the claim 
indefinite. The term "substantially" is not defined by the claim, the specification does 
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not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 224-242 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sekine et al (US 5,822,438) in view of Kazuhide (JP Pub. #05-199598). 

With respect to claim 224, Sekine discloses a method of causing plural input 
signals representing respective channels (fig.1A "CH10-17") to appear to emanate from 
respective different positions in space (col.1 In. 11-14), said method comprising: 
providing an array of output transducers distal from positions in space (fig.1A 
"SP(L),SP(R)"); directing, using said array of output transducers, sound waves of each 
channel towards the respective position in space; said step of directing comprising: 
obtaining, in respect of each transducer, a delayed replica of each input signal delayed 
by a respective delay selected in accordance with the position in the array of the 
respective output transducer and said respective position in space such that the sound 
waves of the channel are directed towards the position in space in respect of that 
channel (col. 2 In. 30-38, fig.1A "DL10-13"); summing, in respect of each transducer, the 
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respective delayed replicas of each input signal to produce an output signal; and routing 
the output signals to the respective transducers (fig.1A "AD10-13"). 

Sekine does not disclose expressly wherein there are sound reflective or 
resonant surfaces at the respective positions in space. 

Kazuhide discloses a sound reproduction system providing a sound reflective or 
resonant surface at positions in space (drawing 4 #71-74); providing an array of output 
transducers distal from said positions in space (drawing 4 #31-33) and directing, using 
said array of output transducers, sound waves of each channel towards the respective 
position in space to cause said sound waves to be retransmitted by said reflective or 
resonant surface (paragraph [0008]). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the reflective surfaces of Kazuhide in the invention of Sekine. 

The motivation for doing so would have been to create a surround sound effect 
that would give a user the feeling that sound is emanating from the directions of the 
reflective surfaces. This would allow for a stereo surround sound system that is capable 
of using only one set of speakers, hence reducing total speaker cost and space 
limitations. 

With respect to claim 225, Sekine discloses a method according to claim 224, 
wherein said step of obtaining, in respect of each output transducer, a delayed replica of 
the input signal comprises: replicating said input signal said predetermined number 
times to obtain a replica signal in respect of each output transducer (fig. 1 A); delaying 
each replica of said input signal by said respective delay selected in accordance with 



Application/Control Number: 10/089,025 Page 5 

Art Unit: 2644 

the position in the array of the respective output transducer and said respective position 
in space (fig.1A "DL10-13"). 

With respect to claim 226, Sekine discloses a method according to claim 224 
further comprising: calculating, before said delaying step, the respective delays in 
respect of each input signal replica by: determining the distance between each output 
transducer and the position in space in respect of that input signal; deriving respective 
delay values such that the sound waves from each transducer for a single channel 
arrive at said position in space simultaneously (col. 9 In. 3-21). 

With respect to claim 227, Sekine discloses a method according to claim 224 
further comprising: inverting one of said plural input signals; obtaining, in respect of 
each output transducer, a delayed replica of said inverted input signal delayed by a 
respective delay selected in accordance with the position in the array of the respective 
transducer, so that sound waves derived from said inverted input signal are directed at 
a position in space so as to cancel out at least partially sound waves derived from that 
input signal at that position in space (col. 15 In. 35-55 , fig.1A). 

With respect to claim 228, Sekine discloses a method according to claim 227, 
wherein said step of obtaining, in respect of each output transducer, a delayed replica of 
said inverted input signal comprises: replicating said inverted input signal said 
predetermined number times to obtain a replica signal in respect of each output 
transducer; delaying each replica (fig.3A "DL30-33") of said inverted input signal by a 
respective predetermined delay selected in accordance with the position in the array of 
the respective output transducer (col.2 ln.30-38, col. 15 ln.35-55). 
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With respect to claim 229, Sekine discloses a method according to claim 227, 
wherein said inverted input signal is scaled so that the sound waves derived from said 
inverted input signal substantially cancel sound waves derived from that input signal at 
said position in space (col. 15 ln.44-48). It is inherent that the anti-phase cancellation of 
Sekine must implement scaling of the anti-phase signal with respect to the signal to be 
cancelled. The coefficient multipliers (fig.1A "M1-M12") scale the input signals prior to 
the phase inversion of the cross talk canceller (fig.1A#2), hence the inverted signal is 
scaled to cancel its related input signal. 

With respect to claim 230, Sekine discloses a method according to claim 229, 
wherein said scaling is selected by determining, in respect of the input signal which has 
been inverted, the magnitude of sound waves at said position in space and selecting 
said scaling so that sound waves derived from said inverted input signal have 
substantially the same magnitude at that position (col. 15 In. 35-56). 

With respect to claim 231 , Sekine discloses a method according to claim 224 in 
view of Kazuhide, wherein at least one of said surfaces is provided by a wall of a room 
or other permanent structure (Kazuhide: drawing 4 #71-74). 

With respect to claim 232, Sekine discloses an apparatus for causing plural input 
signals (fig.1A "CH10-17") representing respective channels to appear to emanate from 
respective different positions in space (col.1 In. 11-14), said apparatus comprising: an 
array of output transducers distal from said positions in space (fig.1A "SP(L),SP(R)"); 
and a controller for directing, using said array of output transducers, sound waves of 
each channel towards that channel's respective position in space (fig.1A "MTR1", col.4 
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ln.41-52); said controller comprising replication and delay means (fig.1A "DL10-13") 
arranged to obtain, in respect of each transducer, a delayed replica of the input signal 
delayed by a respective delay selected in accordance with the position in the array of 
the respective output transducer and said respective position in space such that the 
sound waves of the channel are directed towards the position in space in respect of that 
input signal (col. 2 In. 30-34); adder means arranged'to sum, in respect of each 
transducer, the respective delayed replicas of each input signal to produce an output 
signal (fig.1A "AD10-13"); and means to route (fig.1A "signal path from AD10.13 to 
#2")the output signals to the respective transducers such that the channel sound waves 
are directed towards the position in space in respect of that input signal. 

Sekine does not disclose expressly wherein there are sound reflective or 
resonant surfaces at the respective positions in space. 

Kazuhide discloses a sound reproduction system providing a sound reflective or 
resonant surface at positions in space (drawing 4 #71-74) such that sound waves are 
re-transmitted by said reflective or resonant surface; providing an array of output 
transducers distal from said positions in space (drawing 4 #31-33) and directing, using 
said array of output transducers, sound waves of each channel towards the respective 
position in space to cause said sound waves to be retransmitted by said reflective or 
resonant surface (paragraph [0008]). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the reflective surfaces of Kazuhide in the invention of Sekine. 
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The motivation for doing so would have been to create a surround sound effect 
that would give a user the feeling that sound is emanating from the directions of the 
reflective surfaces. This would allow for a stereo surround sound system that is capable 
of using only one set of speakers, hence reducing total speaker cost and space 
limitations. 

With respect to claim 233, Sekine discloses an apparatus according to claim 232, 
wherein said controller further comprises: calculation means for calculating the 
respective delays in respect of each input signal replica by: determining the distance 
between each output transducer and the position in space in respect of that input signal; 
deriving respective delay values such that the sound waves from each transducer for a 
single channel arrive at said position in space simultaneously (col. 9 In. 3-21). 

With respect to claim 234, Sekine discloses an apparatus according to claim 232, 
wherein said controller further comprises: an inverter for inverting one of said plural 
input signals; second replication and delay means (fig.3A "DL30-33") arranged to 
obtain, in respect of each output transducer, a delayed replica of said inverted input 
signal delayed by a respective delay selected in accordance with the position in the 
array of the respective transducer and a second position in space so that sound waves 
derived from said inverted input signal are directed at said second position in space so 
as to cancel out at least partially sound waves derived from that input signal at said 
second position in space (col. 15 ln.35-56). It is inherent that an inverter can be used to 
achieve a phase-inverted signal as does the cross talk canceller of Sekine. 
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With respect to claim 235, Sekine discloses an apparatus according to claim 234, 
wherein said controller further comprises a scaler (fig.1A "M1-M12") for scaling said 
inverted input signal so that the sound waves derived from said inverted input signal 
substantially cancel sound waves derived from that input signal at said second position 
in space (col.4 ln.41-44). 

With respect to claim 236, Sekine discloses an apparatus according to claim 232 
in view of Kazuhide, wherein said surfaces are reflective and have a roughness on the 
scale of the wavelength of sound frequency it is desired to diffusely reflect (drawing 4). 

With respect to claim 237, Sekine discloses an apparatus according to claim 232, 
however does not disclose expressly wherein said surfaces are optically- transparent. 

At the time of the invention it would have been obvious to a person of ordinary 
. skill in the art to include optically transparent windows in the walls of Kazuhide (drawing 
4). 

The motivation for doing so would have been to allow a user to visibly see into an 
opposing room or to view the environment outside of the room. 

With respect to claim 238, Sekine discloses an apparatus according claim 233 in 
view of Kazuhide, wherein at least one of said surfaces is a wall of a room or other 
permanent structure (drawing 4 #71-74). 

With respect to claim 239 Sekine discloses an apparatus for causing plural input 
signals (fig.1A "CH10-17") representing respective channels to appear to emanate from 
respective different positions in space (col.1 In. 11-14), said apparatus comprising: an 
array of output transducers (fig.1A "SP(L),SP(R)") distal from said positions in space; 
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and a controller for directing, using said array of output transducers, sound waves of 
each channel towards that channel's respective position in space (fig.1A "MTR1", col.4 
ln.41-52); said controller comprising: replication and delay means (fig.1A "DL10-13") 
arranged to obtain, in respect of each transducer, a delayed replica of the input signal 
delayed by a respective delay selected in accordance with the position in the array of 
the respective output transducer and said respective position in space such that the 
sound waves of the channel are directed towards the position in space in respect of that 
input signal (col.2 In. 30-34); adder means arranged to sum, in respect of each 
transducer, the respective delayed replicas of each input signal to produce an output 
signal (fig.1A "AD10-13"); and means to route (fig.1A "signal path from AD10.13 to #2) 
the output signals to the respective transducers such that the channel sound waves are 
directed. towards the position in space in respect of that input signal. 

Sekine does not disclose expressly wherein there are sound reflective or 
resonant surfaces at the respective positions in space. 

Kazuhide discloses a sound reproduction system providing a sound reflective or 
resonant surface at positions in space (drawing 4 #71-74) such that sound waves are 
re-transmitted by said reflective or resonant surface; providing an array of output 
transducers distal from said positions in space (drawing 4 #31-33) and directing, using 
said array of output transducers, sound waves of each channel towards the respective 
position in space to cause said sound waves to be retransmitted by said reflective or 
resonant surface (paragraph [0008]). 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the reflective surfaces of Kazuhide in the invention of Sekine. 

The motivation for doing so would have been to create a surround sound effect 
that would give a user the feeling that sound is emanating from the directions of the 
reflective surfaces. This would allow for a stereo surround sound system that is capable 
of using only one set of speakers, hence reducing total speaker cost and space 
limitations. 

With respect to claim 240, Sekine discloses an apparatus according to claim 239, 
wherein said controller further comprises: calculation means for calculating the 
respective delays in respect of each input signal replica by: determining the distance 
between each output transducer and the position in space in respect of that input signal; 
deriving respective delay values such that the sound waves from each transducer for a 
single channel arrive at said position in space simultaneously (col.9 ln.3-21). 

With respect to claim 241, Sekine discloses an apparatus according to claim 239, 
wherein said controller further comprises: an inverter for inverting one of said plural 
input signals; second replication and delay means (fig.3A "DL30-33") arranged to 
obtain, in respect of each output transducer, a delayed replica of said inverted input 
signal delayed by a respective delay selected in accordance with the position in the 
array of the respective transducer and a second position in space so that sound waves 
derived from said inverted input signal are directed at said second position in space so 
as to cancel out at least partially sound waves derived from that input signal at said 
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second position in space (col. 15 In. 35-56). It is inherent that an inverter can be used to 
achieve a phase-inverted signal as does the cross talk canceller of Sekine. 

With respect to claim 242, Sekine discloses an apparatus according to claim 241, 
wherein said controller further comprises: an inverter for inverting one of said plural 
input signals; second replication and delay means (fig.3A "DL30-33") arranged to 
obtain, in respect of each output transducer, a delayed replica of said inverted input 
signal delayed by a respective delay selected in accordance with the position in the 
array of the respective transducer and a second position in space so that sound waves 
derived from said inverted input signal are directed at said second position in space so 
as to cancel out at least partially sound waves derived from that input signal at said 
second position in space (col. 15 In. 35-56). It is inherent that an inverter can be used to 
achieve a phase-inverted signal as does the cross talk canceller of Sekine. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Eberbach (US 5,809,150) discloses a surround sound loudspeaker system. 
Yanagawa et al (US 5,953,432) discloses a line source speaker system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason R. Kurr whose telephone number is (571) 272- 
0552. The examiner can normally be reached on M-F 10:00am to 6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-8300. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

JK 

PRIMARY EXAMINER 




